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Abstract
Objective

Tocilizumab (TCZ) is the only biologic therapy approved for giant cell arteritis (GCA). There is general agreement on 
the initial/maintenance dose, duration of TCZ therapy is not well established. In GiACTA trial, after one year on TCZ, 
most patients had GCA relapse after withdrawal. The aim of this study is to assess the effectiveness and safety of TCZ

 therapy optimisation in a large unselected series of patients with GCA in a clinical practice scenario.

Methods
We carried out a multicentre study on 471 GCA patients treated with TCZ. Once prolonged remission was achieved 

(n=231) and based on a decision between patient and physician, TCZ was optimised (n=125). We compared optimised 
(TCZOPT) and not optimised (TCZNON-OPT) groups. Prolonged remission defined as normalisation of clinical and laboratory 

data for 6 months. Optimisation was carried out by decreasing TCZ dose and/or increasing dosing interval.

Results
We evaluated 231 GCA patients on TCZ in prolonged remission. At TCZ onset, no differences in demographic, clinical, 
or laboratory data were observed. First TCZ optimisation was performed after a median follow-up of 12[6-17] months. 

Intravenous TCZ was optimised from 8 to 4 mg/kg/4weeks in 44% patients, while subcutaneous TCZ was optimised 
from 162 mg/w to 162 mg/every-other-week in 65% cases. 

At the end of follow-up, prolonged remission (78.2% vs. 84.2%; p=0.29) and relapses (5.6% vs. 10.4%, p=0.177) 
were similar in TCZOPT vs TCZNON-OPT. Severe infections were more frequent in TCZNON-OPT (12.9% vs. 6.6%; p=0.009).

Conclusion
TCZ optimisation may be done once complete remission is achieved by reducing dose or increasing dosing interval. 

This seems to be effective, safe and cost-effective therapeutic scheme.
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Introduction
Giant cell arteritis (GCA) is the most 
common type of vasculitis in European 
people over 50, and in North Americans 
of European ancestry, reaching a peak 
in patients of 70–80 years old (1, 2).
Glucocorticoids (GC) are the treatment 
of choice in GCA. However, a high fre-
quency of side effects related to GC and 
relapses have been reported (3). In this 
regard, Proven et al. reported adverse 
events associated with GC in up to 86% 
of GCA patients. (3) In addition, relaps-
es may occur during GC tapering (2-6), 
leading to the use of other therapeutic 
alternatives. In this line, tocilizumab 
(TCZ) was approved in 2017 for the 
treatment of GCA by the European Med-
ication Agency (EMA) and the Food and 
Drug Administration (FDA) based on 
two randomised clinical trials (7, 8).
Biologic therapy (BT) represents an 
important advance in the control of im-
mune-mediated diseases. Regrettably, 
BT can lead to significant side effects 
and high costs for health care systems. 
Therefore, when clinical remission is 
achieved, it is important to try to opti-
mise the dose of BT and even discon-
tinue it, when possible.
There is scarce information on TCZ 
optimisation in GCA. The GiACTA 
study showed that after one year of 
weekly TCZ, most patients, (n=81, 
95%) reached sustained remission and 
TCZ was stopped (8). However, in the 
extension phase of this study only 25 
out of 59 (42%) patients maintained 
their treatment-free remission for an-
other 2 years (9, 10). Therefore, most 
patients had GCA relapse after abrupt 
TCZ withdrawal. The optimisation of 
TCZ therapy in patients with GCA may 
be a way to reduce relapses, as well as 
the risk of adverse events (AEs) and 
drug costs when remission is reached. 
Taking all these considerations into 
account, the present study aimed to as-
sess whether the optimisation of TCZ 
in GCA patients, after reaching pro-
longed remission, is an effective and 
safe therapeutic option in a real-world 
clinical practice setting.

Patients and methods
Patients and enrolment criteria 
We conducted an observational, retro-

spective, open-label multicentre study 
on 471 patients diagnosed with GCA 
and treated with TCZ at the Rheumatol-
ogy or Autoimmune Units of 57 Span-
ish referral centres. Before TCZ onset, 
all of them had received high-dose GC, 
and 257 (54.6%) conventional syn-
thetic and/or other biologic immuno-
suppressive agents. To reduce selection 
bias, we included all the patients who 
had received at least one dose of TCZ, 
regardless of the outcome. The design 
and main characteristics of the study 
have been previously described (11).
Briefly, the diagnosis of GCA was 
based on the American College of 
Rheumatology (ACR) criteria (12), 
and/or a positive biopsy of the tempo-
ral artery, and/or the presence of large-
vessel vasculitis in any of the following 
imaging techniques: 18F-fluorodeoxy-
glucose positron emission tomography/
computed tomography (18F-FDG PET/
CT) scan, magnetic resonance imag-
ing angiography (MRI-A), computed 
tomography angiography (CT-A), or 
helical CT scan.
The treatment of GCA was based on 
the classic pharmacological scheme, 
starting with high doses of GC. Con-
ventional synthetic immunosuppressant 
and biologic drugs were used as GC-
sparing agents, mainly in patients with 
a relapsing disease or in those with GC-
side effects.
As indicated by the Spanish National 
Guidelines for the administration of 
biologic disease-modifying anti-rheu-
matic drugs (bDMARDs) in rheuma-
tologic diseases, the presence of infec-
tious diseases, as well as malignancies, 
were ruled out before starting BT. A 
tuberculin skin testing (PPD) and/or an 
interferon assay (QuantiFERON), and 
chest radiography, were performed to 
exclude latent tuberculosis. In positive 
cases, prophylaxis with isoniazid was 
initiated at least 4 weeks before bio-
logical drug onset and was maintained 
for 9 months, according to the national 
guidelines (13-20).
TCZ was prescribed at standard intra-
venous (IV) dose (8 mg/kg/4 weeks) or 
subcutaneously (SC) (162 mg/week). 
In many cases, TCZ was prescribed 
off-labeling since it was indicated be-
fore its approval by the EMA for GCA 
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treatment. Therefore, written informed 
consent was obtained in all those cases. 
The study protocol was approved by 
the Clinical Research Ethics Commit-
tee (protocol no.: 2018.080).

Clinical definitions 
and laboratory data
Definitions of complete and partial re-
mission and relapse have been previ-
ously described (17). To sum up, serum 
C-reactive protein (CRP) was consid-
ered to be increased when higher than 
0.5 mg/dL. Erythrocyte sedimentation 
rate (ESR) greater than 20 mm/h in men 
or 25 mm/h in women was considered 
abnormal. Anaemia was defined when 
haemoglobin level was ≤11 g/dL. 
Briefly, remission was defined as the 
absence of symptoms and normalisation 
of the acute phase reactants (CRP and 
ESR). Prolonged remission was consid-
ered if the patients persisted asympto-
matic with normal acute phase reactant 
for at least 6 consecutive months. Re-
lapse was defined as the recurrence of 
signs or symptoms of GCA along with 
an increase of ESR >20 mm/h in men or 
>25 mm/h in women and/or serum CRP 
>0.5 mg/dL at any time of the GCA out-
come. 
Concerning safety, a serious adverse 
event (SAE) was considered when a 
life-threatening event (fatal or requiring 
hospitalisation) occurred, intravenous 
antibiotics were required, or the process 
led to persistent or significant disability.

Outcome variables 
and data collection
The leading outcome variables were ef-
fectiveness and safety. The main effec-
tiveness end-points were: a) prolonged 
remission and b) number of relapses. 
Other outcomes were clinical remis-
sion and normalisation of the labora-
tory acute-phase reactants, GC-sparing 
effect, and cost per year of treatment. 
To determine safety, the development 
of SAEs was evaluated at every visit. 
These outcome variables were docu-
mented in each centre, according to a 
follow-up protocol agreed upon before-
hand to the recruitment of patients. In-
formation was stored in a computerised 
database, and to minimise entry mis-
takes, all data were double-checked. 

Study of subgroups 
and statistical analysis
Of the 471 patients, we assessed those 
in which prolonged remission was 
achieved (n=231) (49%) (Fig. 1). At 
this moment, TCZ was maintained at 
standard dose or optimised. Optimisa-
tion was based on a shared decision 
between the patient and the physician. 
Optimisation was done by progres-
sively reducing the TCZ dose and/or 
by increasing the TCZ dosing interval. 
Afterwards, we compared patients in 
whom TCZ was optimised (TCZOPT 
group) with those in which TCZ was 
maintained at the same doses and time 
intervals (TCZNON-OPT group).
Results were expressed as mean ± 
standard deviation (SD) or median and 
interquartile range [IQR] [25th, 75th] as 
appropriate. Continuous variables were 
compared with the two-tailed Student’s 
t-test or the Mann-Whitney U-test. The 
chi-square test or Fisher exact test were 
used to compare dichotomous variables 

and the Wilcoxon signed-rank test was 
used to compare continuous variables 
at different time points. Analyses were 
performed by using IBM SPSS Statis-
tics, v. 28.0. Armonk, NY: IBM Corp.

Results
Main general features at TCZ onset 
Two hundred and thirty-one (49%) of 
the 471 GCA patients achieved pro-
longed remission. Treatment optimisa-
tion was carried out in 125 of those who 
achieved prolonged remission, while 
106 patients continued with the stand-
ard dose of TCZ. The baseline features 
of both groups at TCZ onset are sum-
marised in Table I. There were no sig-
nificant differences in demographic, 
clinical, and laboratory characteristics 
between both groups (Table I). How-
ever, the median prednisone dose was 
higher in the TCZNON-OPT group (20 [10-
45] vs. 15 [7.5-30] mg/day; p=0.017). 
Before TCZ onset, all patients had re-
ceived oral GC and 54 (23.4%) were 

Fig 1. Flow chart of 471 patients with giant cell arteritis treated with tocilizumab. 
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treated with methylprednisolone (MP) 
boluses. One hundred and thirty-one 
(56.8%) patients were also treated with 
conventional immunosuppressive (IS) 
drugs: methotrexate (MTX) (n=121), 
azathioprine (AZA) (n=5), sulfasala-
zine (SSZ) (n=2), leflunomide (LFN) 
(n=1), mycophenolate (MMF) (n=1), 
cyclophosphamide (CYC) (n=1) and 
hydroxychloroquine (HCQ) (n=1).  
The most frequent route of TCZ ad-
ministration in both groups was intra-
venous (IV) (Table I). The initial dose 
was either 8 mg/kg/4 weeks IV or 162 
mg/week subcutaneously (SC).
The first TCZ optimisation was per-
formed after a median follow-up of 
12 [6-17] months. Of the 125 patients 
in the TCZOPT group, 87 (69.6%) were 
on TCZ monotherapy and 38 (30.4%) 
were treated with a combination of 
TCZ and conventional IS drugs. No 
statistical differences with the TCZNON-

OPT group were found (Table I). 

Follow-up and outcome variables
IV TCZ was optimised from 8 to 4 mg/
kg/4 weeks in 26 of 59 (44%) patients 
and from 162 mg/SC/week to 162 mg/
SC/every other week (eow) in 43 of 
66 (65%) cases. Data of the optimised 
doses are shown in Supplementary     
Table S1.
After a median follow-up of 24 [19-24] 
(TCZOPT group) and 20 [14-24] months 
(TCZNON-OPT group), prolonged remis-
sion was observed in 78.2% and 84.2%, 
respectively (p=0.296) (Table II).
In 23 (18.4%) of the 125 patients from 
the TCZOPT group, and after a pro-
gressive optimisation of TCZ, it was 
possible to withdraw the BT after a 
maintained remission of 23.5 [15-33] 
months. By contrast, in the TCZNON-

OPT group, TCZ was withdrawn in 14 
of 106 patients (13.2%) after a median 
of 12 [6-17.5] months of prolonged re-
mission.
Seven (5.6%) of the 125 optimised cas-
es had a relapse and it occurred after 
6 months of optimisation. Of the 7 pa-
tients with relapse, 4 received TCZ SC 
and 3 IV. In all of them, the relapse was 
treated by increasing the TCZ dose up 
to the pre-optimisation value. Relapses 
were not severe, 4 patients presented 
polymyalgia symptoms, 2 constitution-

al symptoms and one started with jaw 
claudication.
In the TCZNON-OPT group, a greater fre-
quency of relapses (11 of 106 patients, 
10.4%) was observed (p=0.17 between 
groups); 4 relapses occurred within 
the first 6 months after TCZ discon-
tinuation. In this group, 6 patients were 
under IV treatment and 5 SC. Most 
relapsing patients presented systemic 
manifestations (4 polymyalgia symp-
toms and 4 constitutional symptoms), 
although there were also patients with 
ischaemic symptoms (2 headache and 
one jaw claudication). In addition, no 
difference was found between the pred-

nisone dose of patients who suffered 
relapses and those who did not, in opti-
mised and non optimised patients. 
In both groups the median exposure 
time to prednisone was similar 12 [6-
18] months. The median prednisone 
dose at first TCZ optimisation was 2.5 
[0-5] mg/day. Interestingly, the GC-
sparing effect achieved after TCZ onset 
was maintained once TCZ optimisation 
was performed (Fig. 2). 
In the TCZOPT group, 29 patients (12.9 
per 100 patients-year) reported SAEs 
compared to 26 patients (15.3 per 100 
patients-year in the TCZNON-OPT group 
(p=0.813). Serious infections occur in 

Table I. Main general features at TCZ onset of 231 GCA patients with prolonged remission.

 Optimised TCZ Non-optimised p
 group TCZ group
 (n=125) (n=106) 

General features   
Age, years, mean± SD  72.7 ± 8.6 74 ± 8.7 0.197
Sex, female/male n (% female) 91/34  (72.8) 74/32  (69.8) 0.616
Time from GCA diagnosis to TCZ onset (months), 8  [2-21.5] 5  [2-21] 0.384 
    median [IQR] 
Previous treatment to TCZ onset, n (%)   
IV boluses MP 31  (24.8) 23  (21.7) 0.579
Methotrexate 73  (58.4) 48  (45.3) 0.047
Azathioprine 4  (3.2) 1  (0.9) 0.240
Sulfasalazine 2  (1.6) -  0.295
Leflunomide -  1  (0.9) 0.276
Mycophenolate 1  (0.8) -  0.356
Cyclophosphamide 1  (0.8) -  0.356
Hydroxycloroquine 1  (0.8) -  0.356
Systemic manifestations, n (%)   
Fever 14  (11.2) 15  (14.2) 0.500
Constitutional symptoms 54  (43.2) 39  (36.8) 0.322
PMR 75  (60) 69  (65.1) 0.426
Ischaemic manifestations, n (%)   
Visual involvement 14  (11.2) 16  (15.1) 0.380
Headache 66  (52.8) 62  (58.5) 0.386
Jaw claudication  24  (19.2) 25  (23.6) 0.417
Aortitis (large-vessel involvement), n (%) 65  (52) 42  (39.6) 0.060
Laboratory findings   
ESR, mm/1st hour, median [IQR]  31  [15-59] 27  [11-52.5] 0.406
CRP, mg/dL median [IQR]  1.4  [0.5-2.8] 1.1  [0.4-3] 0.413
Haemoglobin, g/dL, median [IQR]  12.7  [11.6-13.7] 12.9  [12-14.2] 0.551
Glucocorticoids   
Prednisone dose, mg/d median [IQR]  15  [7.5-30] 20  [10-45] 0.017
Route of TCZ administration   
IV/SC, n (% IV) 72/53  (57.6) 64/42  (60.4) 0.669
Therapy   
Monotherapy/Combined treatment*, (% monotherapy) 87/38  (69.6) 81/25  (76.4) 0.246
Combined therapy, n (%)*   
         Methotrexate 33  (26.4) 24  (22.6) 0.601
         Azathioprine 5  (4) -  0.037
         Leflunomide -  1  (0.9) 0.276

*Combined with conventional synthetic immunosuppressant agents.
CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; GCA: giant cell arteritis; IQR: inter-
quartile range; IV: intravenous; PMR: polymyalgia rheumatica; SC: subcutaneous; SD: standard de-
viation; TCZ: tocilizumab.
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15 patients (6.6 per 100 patients-year) 
in the TCZOPT group, and 22 in the TC-
ZNON-OPT group (12.9 per 100 patients-
year) (p=0.009). (Table II).
Moreover, the mean cost of TCZ treat-
ment was much lower in the TCZOPT 
group than in the TCZNON-OPT group, 
being 7,621.9 Є/patient/year versus 
11,726 Є/patient/year for the IV route, 
respectively. The correspondent figures 
for the SC administration were 6,107.5 
versus 11,726 Є/patients/year (Table II).

Discussion 
We provide data on TCZ optimisa-
tion in GCA patients that had reached 
prolonged remission. Patients in both 
groups (TCZOPT and TCZNON-OPT) pre-
sented similar demographic, clinical, 
and laboratory features at TCZ onset. 
After a progressive optimisation of BT, 
patients in the TCZOPT group main-
tained prolonged remission. As well, 
the frequency of relapses and seri-
ous adverse events was similar to the 
TCZNON-OPT group. Interestingly, at the 
end of follow-up, serious infections 
and GC dose were significantly lower 
in the TCZOPT group. Also, as expected, 
the cost of TCZ optimisation was lower 
than non-optimised TCZ therapy.
Relapses are common in GCA. As 
pointed out in different series, up to 
half of the patients treated with GC in 
monotherapy have at least one flare oc-
curring more frequently when the pred-
nisone dose is lower than 10 mg daily 
or after the discontinuation of therapy. 
(3,6) As it is known, GC represent the 
main treatment of GCA, but the adverse 
events in elderly patients are frequent. 
Infections are the most common adverse 
event, as described by Tedeschi et al., 
serious infections are more frequent in 
the first year of diagnosis related with a 
higher mean daily glucocorticoid dose, 
another independent risk factor was 
older age (21). For this reason, several 
drugs are being studied for the treat-
ment of GCA, but, to date, only TCZ 
has been approved for this condition 
(22). Even though TCZ has been shown 
to be effective in the clinical control of 
GCA, it remains to be unknown if TCZ 
leads to a complete resolution of vascu-
lar inflammation in imaging techniques. 
In this line, Prieto-Peña et al. reported 

a discordance between clinical and im-
aging activity assessment by PET/CT 
scan in patients with LVV/GCA under-
going TCZ therapy (23). Interestingly, 
it is unclear whether ongoing FDG vas-
cular uptake is a risk for clinical relapse 
(24, 25).
TCZ is a humanised monoclonal anti-
body targeted against the IL-6 receptor 
that may be useful in several inflamma-
tory/autoimmune diseases (11, 18-20), 
although the duration of treatment is 
not always well established. 
In GCA, there is a general agreement 
on the initial and standard maintenance 
dose, but data on the duration of TCZ 
therapy are not well established. Af-
ter one year of therapy and, once pro-
longed remission is achieved, there are 
three different scenarios; cessation, op-
timisation, or maintenance of TCZ at 
the same dose (Fig. 3).
In the extension phase of the GiACTA 

trial, when TCZ was discontinued, only 
42% of patients who were in remission 
at week 52, were able to maintain clini-
cal remission during the subsequent 2 
years of follow-up. Therefore, abrupt 
discontinuation of this BT led to re-
lapses in many patients, and therefore, 
optimisation of the treatment could 
be an appropriate alternative to avoid 
flares (10).
Similar studies on the optimisation of 
BT in other inflammatory diseases have 
shown good results (26-27, 31-37). In 
RA patients, TCZ optimisation demon-
strated that efficacy is maintained, and 
the safety profile is adequate (38). In 
patients with refractory uveitis second-
ary to Behçet’s disease, optimisation of 
anti-TNF-α agents was found to be also 
effective, safer, and more cost-effective 
than the standard regimen (13, 14).
In this study, we present the largest 
real-life multicentre series of GCA pa-

Table II. Follow-up of patients with refractory giant cell arteritis under TCZ treatment once 
prolonged remission was achieved.

 Optimised Non-optimised p
 TCZ Group TCZ Group
 (n=125) (n=106) 

Follow-up on TCZ therapy (months), median [IQR] 24  [19-24] 20  [14-24] 0.001
Prolonged remission at the end of follow-up, n (%) 68/87  (78.2) 80/95  (84.2) 0.296
Patients with relapses, n (%) 7  (5.6) 11  (10.4) 0.177

Side effects, n (100 patients-year)   
Serious side-effects 29  (12.9) 26  (15.3) 0.813
Severe infections 15  (6.6) 22  (12.9) 0.009

IQR: interquartile range; TCZ: tocilizumab. 

Fig. 2. Glucocorticoid-sparing effect following tocilizumab (TCZ) administration regardless of fur-
ther optimisation.
*p-values for panels A and B show the differences between baseline findings and those observed at 
each period in every group, including the time of optimisation in the “optimised group”. The assess-
ment was performed in optimised and non-optimised patients.
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tients on TCZ. When comparing the 
results of clinical trials with real-life 
settings, we realised that the charac-
teristics of patients included in both 
studies are not similar. Besides, the fre-
quency of serious infections in clinical 
practice is higher than the reported in 
the GiACTA trial, and it was related to 
a greater prednisone dose at TCZ onset 
and in the following three months of 
treatment (39). We also observed that 
TCZ had the same effectiveness when 
administered IV or SC (11).

In our series, when comparing general 
features of both groups, we realised 
that patients of TCZOPT group had a 
longer disease duration, received more 
conventional treatment and presented 
more large-vessel involvement, howev-
er, none of these data were statistically 
significant. Both groups, optimised and 
non-optimised patients, presented a 
maintained and similar improvement. 
Thus, 78.2% of patients presented a 
prolonged remission after TCZ optimi-
sation. Moreover, only 5.6% of them 

relapsed after optimisation. Notewor-
thy, these patients had an adequate re-
sponse after increasing TCZ up to the 
pre-optimisation dose. Interestingly, 
the GC-sparing effect achieved after 
TCZ onset was maintained once TCZ 
optimisation was carried out (Fig. 2). 
Another remarkable point is the lower 
incidence of serious infections once 
TCZ was optimised, 15 patients (6.6 
per 100 patients-year) in the TCZOPT 
group, vs. 22 in the TCZNON-OPT group.
The cost of standard per-protocol use 
of TCZ in Spain, for a person with a 
mean weight of 70 kg, is around 11,700 
Є for IV or SC administration. Regard-
ing cost-effectiveness, optimisation 
after remission yielded a significant 
reduction of the mean cost of TCZ per 
patient-year, achieving an annual cost 
reduction of 35% for IV TCZ and 48% 
for SC TCZ.
After abrupt discontinuation of TCZ 
in patients with GCA in clinical remis-
sion, only 42% of them maintained this 
improvement (10). By contrast, in our 
series with a progressive optimisation, 
78% of patients were in clinical remis-
sion after 2 years of follow-up. 
Therefore, optimisation of the BT is an 
important option to decrease AEs fre-
quency and reduce costs, maintaining 
the effectiveness of therapy. TCZ opti-
misation must be performed slowly by 
progressive increase of dosing interval 
and/or reduction of the BT dose (40).
Based on our experience, we propose 
a protocol for the optimisation of TCZ 
treatment in patients with GCA who 
achieve prolonged remission. In this 
regard, after 12 months of TCZ treat-
ment and once prolonged remission 
was reached and maintained for at least 
6 months, we recommend increasing 
slowly and progressively the dosing 
intervals of the SC or IV dose, always 
with regular monitoring of clinical and 
laboratory parameters (Fig. 4). Once the 
dosing interval has been increased up to 
every 12 weeks IV or every month SC, 
and prolonged remission is maintained, 
we recommend the discontinuation of 
treatment but keeping close monitor-
ing. If relapse occurs, the previous TCZ 
dose should be restarted (Fig. 4).
Our study has several limitations due 
to its observational nature. Because 

Fig. 3. Algorithm for TCZ therapy once prolonged remission is achieved: cessation optimisation, or 
maintaining the same dose.

Fig. 4. Algorithm proposal for tocilizumab (TCZ) optimisation dose up to withdrawal by: A) prolong-
ing the SC dosing interval (upper panel): B) decreasing doses and extending the IV dosing interval 
progressively (lower panel).
*In patients that had a PET/CT at GCA diagnosis or at TCZ onset, it could be considered to carry out 
a control PET/CT prior to TCZ optimisation.
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of that, further randomised controlled 
trials comparing both schedules are re-
quired. Nonetheless, it is difficult now-
adays to carry out such a clinical trial. 
Therefore, future information will be 
probably obtained from observational 
multicentre studies, such as ours.

Conclusions
In GCA patients, TCZ optimisation 
may be done once prolonged remis-
sion is achieved by reducing the dose 
or increasing the dosing interval. This 
seems to be an effective, safe, and cost-
effective therapeutic option.

Acknowledgements
To the members and patients of all the 
contributing hospitals.

Competing interests
M. Calderón-Goercke attended Lilly, 
Abbvie and Pfizer conferences. 
J. Loricera received consultation fees/
participated in company-sponsored 
speaker’s bureau for Roche, Novartis, 
UCB Pharma, MSD, Celgene and Grü-
nenthal, and received support for at-
tending meetings and/or travel from 
Janssen, Abbvie, Roche, Novartis, 
MSD, UCB Pharma, Celgene, Lilly, 
Pfizer and Galápagos. 
S. Castañeda is assistant professor,   
cátedra EPID-Future, funded by UAM-
Roche, Universidad Autónoma de Ma-
drid (UAM). 
V. Aldasoro received consultation fees/
participated in company-sponsored 
speaker’s bureaus for Janssen, BMS, 
MSD, Roche, Sanofi, Pfizer, Novartis, 
Amgen, Lilly, Abbvie, Gebro, Nordic, 
Lacer, Alter, UCB, ASAC Pharma,  
Menarini and Celgene. 
P. Vela attended Abbvie and Pfizer 
conferences, and received consulta-
tion fees/participated in company-
sponsored speaker’s bureau for BMS, 
Pfizer, Lilly, Abbvie, and GSK, grants/
research support from Abbvie, Roche, 
Pfizer, BMS and Novartis. 
E. De Miguel received consultation 
fees/participated in company-sponsored 
speaker’s bureau for Abbvie, Novartis, 
Pfizer, BMS, MSD, UCB, Roche, Grü-
nenthal, and Janssen. 
F. Sivera received grants from Roche. 
M.A. Gonzalez-Gay received grants/

research support from Abbvie, MSD, 
Janssen and Roche, and consultation 
fees/participation in company-spon-
sored speaker’s bureau from Abbvie, 
Pfizer, Celgene, Novartis, Roche,      Sa-
nofi, Eli Lilly and GlaxoSmithKline.
J.L. Hernández received grants from 
Amgen and participated in company-
sponsored speaker’s bureau for Amgen, 
MSD, Bayer and Esteve. 
R. Blanco received grants/research sup-
port from Abbvie, and Roche, and con-
sultation fees/participated in company-
sponsored speaker’s bureau for AbbVie, 
Amgen, Bristol-Myers Squibb, Galapa-
gos, Janssen, Lilly, MSD, Novartis, 
Pfizer, Roche and Sanofi. 
The other authors have declared no 
competing interests.

References 
  1. JENNETTE JC, FALK RJ, BACON PA et al.: 

2012 revised International Chapel Hill Con-
sensus Conference nomenclature of vas-
culitides. Arthritis Rheum 2013; 65: 1-11. 
https://doi.org/10.1002/art.37715

  2. GONZÁLEZ-GAY MA, PINA T, PRIETO-PEÑA 
D, CALDERON-GOERCKE M, BLANCO R, 
CASTAÑEDA S: Current and emerging di-
agnosis tools and therapeutics for giant cell 
arteritis. Expert Rev Clin Immunol 2018; 14: 
593-605. https://

 doi.org/10.1080/1744666x.2018.1485491
  3. PROVEN A, GABRIEL SE, ORCES C, 

O’FALLON WM, HUNDER GG: Glucocorti-
coid therapy in giant cell arteritis: duration 
and adverse outcomes. Arthritis Rheum 
2003; 49: 703-8. 

 https://doi.org/10.1002/art.11388
  4. HELLMICH B, AGUEDA A, MONTI S et al.: 

2018 Update of the EULAR recommenda-
tions for the management of large vessel 
vasculitis. Ann Rheum Dis 2020; 79: 19-30. 
https://

 doi.org/10.1136/annrheumdis-2019-215672
  5. MAZ M, CHUNG SA, ABRIL A et al.: 2021 

American College of Rheumatology/Vascu-
litis Foundation Guideline for the Manage-
ment of Giant Cell Arteritis and Takayasu 
Arteritis. Arthritis Rheumatol 2021; 73: 
1349-65. https://doi.org/10.1002/art.41774

  6. MARTINEZ-LADO L, CALVIÑO-DÍAZ C, 
PIÑEIRO A et al.: Relapses and recurrences in 
giant cell arteritis: a population-based study 
of patients with biopsy-proven disease from 
northwestern Spain. Medicine (Baltimore) 
2011; 90: 186-93. https://

 doi.org/10.1097/md.0b013e31821c4fad
  7. VILLIGER PM, ADLER S, KUCHEN S et al.:  

Tocilizumab for induction and maintenance 
of remission in giant cell arteritis: a phase 2, 
randomized, double-blind, placebo-controlled 
trial. Lancet 2016; 387: 1921-7. https://

 doi.org/10.1016/s0140-6736(16)00560-2
  8. STONE JH, TUCKWELL K, DIMONACO S et 

al.: Trial of tocilizumab in giant-cell arteritis. 
N Engl J Med 2017; 377: 317-28. 

 https://doi.org/10.1056/nejmoa1613849
  9. STONE JH, HAN J, ARINGER M et al.: Long-

term effect of tocilizumab in patients with gi-
ant cell arteritis: open-label extension phase 
of the Giant Cell Arteritis Actemra (GiAC-
TA) trial. Lancet Rheumatol 2021; 3: e328-
36. https://

 doi.org/10.1016/S2665-9913(21)00038-2
10. STONE J, BAO M, HAN J et al.: Long-term 

outcome of tocilizumab for patients with gi-
ant cell arteritis: results from part 2 of a ran-
domized controlled phase 3 trial [abstract]. 
Arthritis Rheumatol 2019; 71 (suppl 10).

11. CALDERÓN-GOERCKE M, LORICERA J,       
ALDASORO V et al.: Tocilizumab in giant 
cell arteritis. Observational, open-label mul-
ticenter study of 134 patients in clinical prac-
tice. Semin Arthritis Rheum 2019; 49: 126-35. 
https://

 doi.org/10.1016/j.semarthrit.2019.01.003
12. HUNDER GG, BLOCH DA, MICHEL BA et al.: 

The American College of Rheumatology 
1990 criteria for the classification of giant 
cell arteritis. Arthritis Rheum 1990; 33: 1122-
8. https://doi.org/10.1002/art.1780330810

13. MARTÍN-VARILLAS JL, CALVO-RÍO V, BEL-
TRÁN E et al.: Successful optimization of 
adalimumab therapy in refractory uveitis due 
to Behçet’s disease. Ophthalmology 2018; 
125: 1444-51. 

 https://doi.org/10.1016/j.ophtha.2018.02.020
14. MARTÍN-VARILLAS JL, ATIENZA-MATEO B, 

CALVO-RIO V et al.: Long-term follow-up 
and optimization of infliximab in refractory 
uveitis due to Behçet disease: national study 
of 103 white patients. J Rheumatol 2021; 48: 
741-50. 

 https://doi.org/10.3899/jrheum.200300
15. ATIENZA-MATEO B, MARTÍN-VARILLAS JL, 

CALVO-RÍO V et al.: Comparative study of 
infliximab versus adalimumab in refractory 
uveitis due to Behçet’s disease, national mul-
ticenter study of 177 cases. Arthritis Rheu-
matol 2019; 71: 2081-9. 

 https://doi.org/10.1002/art.41026
16. DOMINGUEZ-CASAS LC, SÁNCHEZ-BILBAO 

L, CALVO-RÍO V et al.: Biologic therapy in 
severe and refractory peripheral ulcerative 
keratitis (PUK). Multicenter study of 34 pa-
tients. Semin Arthritis Rheum 2020; 50: 608-
15. https://

 doi.org/10.1016/j.semarthrit.2020.03.023
17. FERNÁNDEZ-DÍAZ C, CASTAÑEDA S, ME-

LERO-GONZÁLEZ RB et al.: Abatacept in 
interstitial lung disease associated with rheu-
matoid arthritis: national multicenter study 
of 263 patients. Rheumatology (Oxford) 
2020; 59: 3906-16. https://

 doi.org/10.1093/rheumatology/keaa621
18. LORICERA J, BLANCO R, HERNÁNDEZ JL et 

al.: Tocilizumab in patients with Takayasu 
arteritis: a retrospective study and literature 
review. Clin Exp Rheumatol 2016; 34 (Suppl. 
97): S44-53.

19. PRIETO-PEÑA D, BERNABEU P, VELA P et 
al.: Tocilizumab in refractory Caucasian           
Takayasu’s arteritis: a multicenter study of 
54 patients and literature review. Ther Adv 
Musculoskelet Dis 2021; 13. 

 https://doi.org/10.1177/1759720x211020917
20. SÁNCHEZ-BILBAO L, MARTÍNEZ-LÓPEZ D, 

REVENGA M et al.: Anti-IL-6 Receptor Toci-



836 Clinical and Experimental Rheumatology 2023

TCZ optimisation in GCA / M. Calderón-Goercke et al.

lizumab in Refractory Graves’ Orbitopathy: 
National Multicenter observational study of 
48 patients. J Clin Med 2020; 9: 2816. htt-
ps://doi.org/10.3390/jcm9092816

21. TEDESCHI SK, JIN Y, VINE S et al.: Giant cell 
arteritis treatment patterns and rates of seri-
ous infections. Clin Exp Rheumatol 2022; 
40: 826-33. https://

 doi.org/10.55563/clinexprheumatol/uonz1p
22. FERRO F, QUARTUCCIO L, MONTI S et al.: 

One year in review 2021: systemic vasculitis. 
Clin Exp Rheumatol 2021; 39 (Suppl. 129): 
S3-12. https://

 doi.org/10.55563/clinexprheumatol/v1tpfo
23. PRIETO PEÑA D, MARTÍNEZ-RODRÍGUEZ I, 

ATIENZA-MATEO B et al.: Evidence for un-
coupling of clinical and 18-FDG activity of 
PET/CT scan improvement in tocilizumab-
treated patients with large-vessel giant cell 
arteritis. Clin Exp Rheumatol 2021; 39 (Sup-
pl. 129): S69-75. https://

 doi.org/10.55563/clinexprheumatol/mjm8fr
24. GRAYSON PC, ALEHASHEMI S, BAGHERI 

AA et al.: 18F-fluorodeoxyglucose-positron 
emission tomography as an imaging bio-
marker in a prospective, longitudinal cohort 
of patients with large vessel vasculitis.        
Arthritis Rheumatol 2018; 70: 439-49. 

 https://doi.org/10.1002/art.40379
25. SAMMEL AM, HSIAO E, SCHEMBRI G et al.: 

Cranial and large vessel activity on positron 
emission tomography scan at diagnosis and 6 
months in giant cell arteritis. Int J Rheum Dis 
2020; 23: 582-8. 

 https://doi.org/10.1111/1756-185x.13805
26. BOUMAN CAM, TWEEHUYSEN L, HAVER-

KORT D, van den ENDE CH, van der MAAS 
A, DEN BROEDER AA: Abatacept and tocili-
zumab tapering in rheumatoid arthritis pa-
tients: results of SONATA-a retrospective, 
exploratory cohort study. Rheumatol Adv 
Pract 2018; 12:2: rky008. 

 https://doi.org/10.1093/rap/rky008

27. van HERWAARDEN N, HERFKENS-HOL S, 
van der MAAS A et al.: Dose reduction of 
tocilizumab in rheumatoid arthritis patients 
with low disease activity. Clin Exp Rheuma-
tol 2014; 32: 390-4. 

28. VEGAS-REVENGA N, CALVO-RÍO V, MESQUI-
DA M et al.: Anti-IL6-receptor tocilizumab in 
refractory and noninfectious uveitic cystoid 
macular edema: multicenter study of 25 pa-
tients. Am J Ophthalmol 2019; 200: 85-94. 

 https://doi.org/10.1016/j.ajo.2018.12.019
29. ATIENZA-MATEO B, CALVO-RÍO V, BELTRÁN 

E et al.: Anti-interleukin 6 receptor tocili-
zumab in refractory uveitis associated with 
Behçet’s disease: Multicentre retrospective 
study. Rheumatology (Oxford) 2018; 57: 856-
64. https://

 doi.org/10.1093/rheumatology/kex480
30. SANTOS-GÓMEZ M, CALVO-RÍO V, BLANCO 

R et al.: The effect of biologic therapy dif-
ferent from infliximab or adalimumab in pa-
tients with refractory uveitis due to Behçet’s 
disease: Results of a multicentre open-label 
study. Clin Exp Rheumatol 2016; 34: 34-40.

31. ETCHEVERS MJ, ORDÁS I, RICART E:         
Optimizing the use of tumour necrosis factor 
inhibitors in Crohn’s disease: a practical ap-
proach. Drugs 2010; 70: 109-20. https://

 doi.org/10.2165/11533700-000000000-00000
32. HEILIGENHAUS A, TAPPEINER C, WALSC-

HEID K, HEINZ C: Uveitis associated with 
juvenile idiopathic arthritis: optimization of 
immunomodulatory therapy. Ophthalmologe 
2016; 113: 391-7. 

 https://doi.org/10.1007/s00347-016-0262-4
33. GONZÁLEZ-ÁLVARO I, MARTÍNEZ-FERNÁN-

DEZ C, DORANTES CALDERÓN B et al.: 
Spanish Rheumatology Society and Hospital 
Pharmacy Society Consensus on recommen-
dations for biologics optimization in patients 
with rheumatoid arthritis, ankylosing spon-
dylitis and psoriatic arthritis. Rheumatology 
(Oxford) 2015; 54: 1200-9. 

 https://doi.org/10.1093/rheumatology/keu461
34. POPE J, THORNE JC, HARAOUI BP, PSA-

RADELLIS E, SAMPALIS J: Do patients with 
active RA have differences in disease activ-
ity and perceptions if antiTNF naïve versus 
anti-TNF experienced? Baseline results of 
the optimization of adalimumab trial. Med 
Sci Monit 2012; 18: PI17-20. 

 https://doi.org/10.12659/msm.883250
35. KOMAKI Y, KOMAKI F, SAKURABA A, CO-

HEN R: Approach to optimize anti-TNF-α 
therapy in patients with IBD. Curr Treat Op-
tions Gastroenterol 2016; 14: 83e90. h

 ttps://doi.org/10.1007/s11938-016-0079-x
36. STRIK AS, BOTS SJ, D’HAENS G, LÖWEN-

BERG M: Optimization of anti-TNF therapy 
in patients with inflammatory bowel disease. 
Expert Rev Clin Pharmacol 2016; 9: 429-39. 
https:/

 doi.org/10.1586/17512433.2016.1133288
37. STEENHOLDT C, BENDTZEN K, BRYNSKOV 

J, AINSWORTH MA: Optimizing treatment 
with TNF inhibitors in inflammatory bowel 
disease by monitoring drug levels and antid-
rug antibodies. Inflamm Bowel Dis 2016; 22: 
1999-2015. https://

 doi.org/10.1097/mib.0000000000000772
38. OGATA A, ATSUMI T, FUKUDA T et al.: Sus-

tainable efficacy of switching from intra-
venous to subcutaneous tocilizumab mono-
therapy in patients with rheumatoid arthritis. 
Arthritis Care Res (Hoboken) 2015; 67: 
1354-62. https://doi.org/10.1002/acr.22598

39. CALDERÓN-GOERCKE M, CASTAÑEDA S, 
ALDASORO V et al.: Tocilizumab in giant 
cell arteritis: differences between the GiAC-
TA trial and a multicentre series of patients 
from the clinical practice. Clin Exp Rheuma-
tol 2020; 38 (Suppl. 124): S112-9. 

40. KIELY PD: Biologic efficacy optimization - a 
step towards personalized medicine. Rheu-
matology (Oxford) 2016; 55: 780-8. https://
doi.org/10.1093/rheumatology/kev356


